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1. The designated Office is hereby notified of its election made: 

| X| in the demand filed with the International preliminary Examining Authority on: 

23 August 1999 (23.08.99) 



| | in a notice effecting later election filed with the International Bureau on: 



2. The election 
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was not 



made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 







The International Bureau of WIPO 


Authorized officer: 
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Applicant's or agent's file reference 
PC-8246 


IMPORTANT NOTIFICATION 


International application No. 
PCT/JP99/01245 


International filing date (day/month/year) 

15 March 1999(15.03.99) 


International publication date (day/month/year) 

Not yet published 


Priority date (day/month/year) 
13 March 1998(13.03.98) 


Applicant 

MITSUBISHI RAYON CO., LTD. et al 



1. The applicant is hereby notified of the date of receipt (except where the letters ''NR" appear in the right-hand column) by the 
International Bureau of the priority document(s) relating to the earlier application(s) indicated below. Unless otherwise 
indicated by an asterisk appearing next to a date of receipt, or by the letters "NR", in the right-hand column, the priority 
document concerned was submitted or transmitted to the International Bureau in compliance with Rule 17.1(a) or (b). 

2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

3. An asterisk^) appearing next to a date of receipt, in the right-hand column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance with Rule 17.1(a) or (b). In such a case, the attention 
of the applicant is directed to Rule 1 7.1 (c) which provides that no designated Office may disregard the priority claim 
concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority docum nt 
within a time limit which is reasonable under the circumstances. 

4. The letters "NR** appearing in the right-hand column denote a priority document which was not received by the International 
Bureau or which the applicant did not request the receiving Office to prepare and transmit to the International Bureau, 

as provided by Rule 17.1(a) or (b), respectively. In such a case, the attention of the applicant is directed to Rule 17.1(c) which 
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, 
upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 
circumstances. 
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SHIGA, Masatake 
OR Building 

23-3, Takadanobaba 3-ch 
Shinjuku-ku 
Tokyo 169-8925/^ 
JAPON / / 




Date of mailing (day/month/year) 

16 September 1999 (16.09.99) 






Applicant's or agent's file reference 
PC-8246 


IMPORTANT NOTICE 


International application No. 
PCT/JP99/01245 


International filing date (day/month/year) 
15 March 1999 (15.03.99) 


Priority date (day/month/year) 
13 March 1998(13.03.98) 


Applicant 

MITSUBISHI RAYON CO., LTD. et al 



1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

CN,EP,KR,US 



In accordance with Rule 47.1(c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 

None 



The communication will be made to those Offices only upon their request Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1(a-bis)). 



3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
1 6 September 1 999 (1 6.09.99) under No. WO 99/46034 ; 



REMINDER REGARDING CHAPTER I! (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 



REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 



Th Int rnati nal Bureau of WIPO 


Authorized fficer 


34, ch min des Colombettes 


J. Zahra 


1211 G neva 20, Switzerland 


Facsimile No. (41-22) 740.14.35 


Telephone N .(41-22)338.83.38 
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Applicant's or agent's file reference 
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__ l _ Tvj SeeNotificationofTransmittaloflnternational Preliminary 
FOR FURTHER ACTION Examination Report (Form PCT/IPE A/4 1 6) 


International application No. 

PCT/JP99/01245 


International filing date (day/month/year) 
15 March 1999(15.03.99) 


Priority date (day/month/year) 

13 March 1998(13.03.98) 



International Patent Classification (IPC) or national classification and IPC 



B01D 69/08, 69/12 



Applicant 



MITSUBISHI RAYON CO., LTD. 



This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



This REPORT consists of a total of 



. sheets, including this cover sheet. 



^ This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have been 



amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see Rule 
70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of _ 



sheets. 



3. This report contains indications relating to the following items: 



^3 
\ 



II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 


□ 



Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



m 



Date of submission of the demand 

23 August 1999 (23.08.99) 


Date of completion of this report 

04 July 2000 (04.07.2000) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IPEA/409 (cover sheet) (July 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JP99/01245 



I. Basis of the report 



1. With regard to the elements of the international application:* 
| | the international application as originally filed 
the description: 

pages 1-25 

pages 

pages 



, as originally filed 

, filed with the demand 



, filed with the letter of 



the claims: 

pages 

pages 

pages 

pages 



1-8 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



filed with the letter of 07 January 2000 (07.01.2000) 



the drawings: 

pages 

pages 

pages 
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as originally filed 



» filed with the demand 



_ , filed with the letter of 



| | the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 



. filed with the demand 



m , filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

| 1 the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 
| 1 the language of publication of the international application (under Rule 48.3(b)). 

| | the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 
□ 
□ 
□ 
□ 

□ 
□ 



The amendments have resulted in the cancellation of: 

1 1 the description, pages 

DK] the claims, Nos. ]0 

I 1 the drawings, sheets/fig 



| I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
' — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70 J 6 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item J and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 


1 . Statement 












Novelty (N) 


Claims 


1-9 






YES 




Claims 








NO 


Inventive step (IS) 


Claims 


2,9 






YES 




Claims 


1,3-8 




NO 


Industrial applicability (IA) 


Claims 


1-9 






YES 




Claims 








NO 



2. Citations and explanations 

(See the 'List of Documents' below for the documents) 

Document 1 cited in the ISR discloses a composite micro-porous hollow fiber membrane that may have a 3 -layer 
structure in which a micro-porous layer b that has large-diameter pores and fulfils a reinforcement role is laminated 
onto each face of a micro-porous layer a that has small-diameter pores and fulfils a separation role, where the 
micro-pores formed in the a and b layers are formed from micro-fibril bundles that are oriented in the direction of 
the fiber axis and stacked lamella bound parts that are oriented in the direction perpendicular to the fiber axis, where 
the micro-fibril bundles and the stacked lamella bound parts are covered with a hydrophilic polymer, the thickness 
of the a layer is preferably no more than 1/3 of the total thickness of the membrane, and even more preferably the 
thickness of the a layer is 3~12jim and the total thickness of the membrane is 30~200^m, the size of the micro- 
pores in the a layer is such that the average distance Da between micro-fibril bundles is 0.2-0. 5|im, the size of the 
micro-pores in each b layer is such that the average distance Db between micro-fibril bundles is 0.2-1 |im, the 
average distance Lb between stacked lamella bound parts is 0.4-4.0^, and in the case that the membrane has a 2- 
layer structure the water transmission amount is about 44 l/(m 2 QhrnkPa) [claim 2, [0016]-[0022], Table 1]. 

The subject matter of claims 1, 3 and 5-7 is different to that of document 1 in that the void ratio of the composite 
hollow fiber membrane as a whole is at least 75vol% (this shall be referred to as 'difference 1' below). 

Document 2 cited in the ISR discloses, in the case of a composite membrane that is made by alternately 
laminating separation layers A that fulfil a separation role and porous layers B that fulfil a reinforcement role, with 
both surfaces of the laminate consisting of a B layer, the fact that the void ratio of the B layers is at least 30% so 
that they will not resist the passage of the substance targeted for separation but no more than 90% in order to 
maintain the mechanical strength. Moreover, it is considered that it would be within the common general technical 
knowledge of a person skilled in the art to realize that the void density of the composite membrane as a whole (i.e. 
including the A layers) must be within an appropriate range for similar reasons. Furthermore, one should refer to 
newly cited document 3 [claim 1; page 3, lower right column, 6 th line from bottom to 4 th line from bottom], which 
discloses the fact that the void ratio of a membrane as a whole is made to be 70-90% in consideration of the 
strength and the membrane properties (although admittedly the membrane in this case is homogenous throughout). 

Moreover, it is considered that there is no particularly significant relationship between the numerical restriction 
'a void ratio of at least 75%' in claim 1 and the filtration lifetime. It is thus considered that above-mentioned 
'difference 1 ' could be accounted for merely by adding the matters disclosed in document 2 and common general 
technical knowledge to the invention disclosed in document 1, and hence restricting the void ratio of the composite 
hollow fiber membrane to be within normally required limits. 

Claim 2 specifies the relationship between the isothermal crystallization time of the resin of the outermost layer 
and that of the resin of the innermost layer. In cited document 1, there are disclosures that suggest the relationship 
between the melt index or density of the resin used to form the a layer and that of the resin used to form the b 
layers, but there are no disclosures or suggestions concerning controlling, by means of the isothermal crystallization 
times of the resins, the degree of orientation of the lamella crystals under tensile stress and the size of the lamella 
crystals, and hence the size of the micro-holes. The subject matter of claim 2 is thus considered both to be novel and 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 
Continuation of Box V (Citations and explanations): 
to involve an inventive step. 

With the subject matter of claim 4, the range for the average micro-fibril separation in the dense layer partially 
overlaps with that disclosed in document 1. However, the subject matter of claim 4 is different to that of document 1 
in terms of aforementioned 'difference 1* and also in that the average micro-fibril length for the dense layer is 
specified. 

However, in document 1 it is disclosed that if the average distance Lb between stacked lamella bound parts in 
the b layers is less than 0.4 then the water transmission rate drops, and if it is greater than 4.0um then the 
mechanical strength of the hollow fiber membrane drops. Moreover, since the pore diameter is smaller for the a 
layer than for the b layers, it is considered that, for the a layer as well, it would be easy for a person skilled in the art 
to stipulate the average micro-fibril length as required in order to obtain micro-pores that are smaller than those in 
the b layers while taking into consideration the water transmission rate and the mechanical strength, thus arriving at 
the constituent features of claim 4. 

The subject matter of claim 8 is different to that of document 1 in terms of aforementioned 'difference V and 
also in that the initial water transmission amount is specified. However, it is hard to imagine that the water 
transmission amount attainable with the 2-layer composite membrane disclosed in document 1 would be markedly 
different to the initial water transmission amount for a 3-layer composite membrane. It is thus considered that the 
subject matter of claim 8 could be arrived at as required by a person skilled in the art based on the matters disclosed 
in documents 1 and 2 and common general technical knowledge, and thus that the subject matter of claim 8 does not 
involve any particularly inventive step. 

Claim 9 concerns a manufacturing method for a composite hollow fiber membrane that is made by drawing, to a 
specific draw magnification, composite un-drawn hollow fibers that have a laminated structure consisting of 
outermost and innermost layers having a specific degree of crystal orientation along with intermediate layers. By 
specifying the degree of crystal orientation, the micro-fibril length in the direction of the fiber axis can be controlled 
during drawing, meaning that the size of the micro-holes can be controlled. This is an effect that is not disclosed in 
documents 1 and 2, and so the subject matter of claim 9 is considered both to be novel and to involve an inventive 
step. 

Incidentally, with regard to the effect in claim 5 whereby cooling delay is unlikely to occur due to making the 
thicknesses of the outermost and innermost layers no more than 50um, it is considered that it is obvious that cooling 
delay will be unlikely to occur if the membrane thickness is low, and that there is no significance in setting the 
critical limit to be 50um in particular. It is thus considered that said effect is not particularly special. 

List of Documents 

1. JP, 9-1 17643, A (Mitsubishi Rayon Co., Ltd.), 6 May, 1997 (06.05.97) 

2. JP, 3-169330, A (Mitsubishi Rayon Co., Ltd.), 23 July, 1991 (23.07.91) 

3. JP, 61-200806, A (Mitsubishi Rayon Co., Ltd.), 5 September, 1986 (05.09.86) 
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